We have successfully fabricated the apatite-fiber scaffolds (AFS) that
However, as the AFS had a high porosity in the range of 95 -98 % , we need to take care on the handlings of AFS in vitro/vivo experiments . If one can precipitate the apatite gels (AG) composed of nano-particles on the AFs , the easily-sinterable AG may play a role of adhesive agents during the fabrication process, leading to enhancement of the mechanical properties of the AFS. Thus, the aim of the present investigation was to enhance the mechanical property of AFSs using the AG as a sintering agent.
EXPERIMENTAL
As previously reported [3, 8] , the AF were prepared from aqueous solutions in the Ca(NO3)2-(NH4)2HPO4-(NH2)2CO-HNO3 system through a homogeneous precipitation method using urea. Aqueous (NH4)2HPO4 (250 cm3) solutions separately prepared, were added into the AF slurry (500 cm3) with the amount of-2 mass%. In addition, aqueous Ca(NO3)2 solutions (250 cm3) were added dropwise to the above-mentioned slurry to precipitate the AGs on the AF at room temperature , and then aged at room temperature for 24 h during stirring . The amounts of AG added to AF were 0, 1, 5, 10 and 25 mass% as a nominal composition as given in Tablel. carbon/AG-containing AF=20/1, 10/1 and 0/1 (w/w) "x%AFS2000" , "x%AFS1000", and "xAFSO" respectively; where, "x%" is the amounts of AG added to AF (mass %) . The resulting scaffolds were characterized by the following methods: 1) X -ray diffractometry (XRD), 2) scanning electron microscopy(SEM) , 3 RESULTS AND DISCUSON Figure 3 shows typical X-ray diffraction (XRD) patterns of the AG -containing AF.
Single HAp phase was present in all the samples. The (300) reflection of the AG-containing AF were more intense than those of a standard HAp sample as listed in JCPDS card #9-432. However, the X-ray intensity of (300) reflections were decreased with increasing AG addition from 0 to 25 mass%. The AFS with enhanced mechanical property were fabricated using the above AG-containing AFs and carbon beads. In Fig.  4 (a HAp, in Fig.  4(b,c) . In the case of AFS2000s, the sizes of macro-pore in the scaffolds were•`250 ƒÊm, and the micro-pore size was the same as the AFS1000s. On the other hand, the AFS2000s were deformed with applying the stress without fracture. Table 2 gives the results of the compressive-strength test based on JIS A1113.
In each AFSO, AFS1000, and AFS2000 series, the compressive strength increased with AG contents in AFS. This result corresponds to the microstructural changes from porous to dense in the skeleton of the AFS. The enhancement of the strength was quite low in the case of 1 mass% addition of AG; however, the addition of 25 mass% AG leads to the non-elastically fracture. Thus, the AG addition of 5 and 10 mass% may be especially effective for the enhancement of mechanical property of the conventional AFS. Figure 6 . Stress I displacement curves of the AFS1000s with the amount of 0, 5, and 25 mass%.
CONCLUSION
We have developed the AFS with enhanced mechanical property using the AF coated with AG. The results of compressive-strength testing showed that the energy for deformation of AFS with AG was higher than that of AFS without AG . We concluded that the AG is effective to the enhancement of mechanical properties of the AFS .
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